The resulting grain size dependence of the grain Curie temperature gives rise to Curie temperature distribution for a finite grain size distribution in the media. 6, 7 The grain size dependence of the Curie temperature becomes more significantly pronounced at smaller grain sizes although reducing grain size is key for increasing recording area density capability for HAMR technology.
One way to mitigate the Curie temperature dependence on grain size is to let FePt-L10 grains to have magnetic grain boundaries of Curie temperature higher than that of FePt. This requires the magnetic grain boundary material to be thermally insulating to prevent lateral heat dissipation for maintaining the sufficient lateral thermal gradient in the magnetic medium layer during recording processes.
In this paper, we propose thermal-insulating magnetic oxide as part of grain boundary material for reducing grain-to-grain T c variation. In particular, we report the experimental study of mixing BaFe x O y with C as the new grain boundary material. The possibility of utilizing BaFe 12 O 19 was explored in this study, since it was found that BaFe 12 O 19 is a ferrimagnetic material with high
Curie temperature (can be > 800 K) 10 and relatively low thermal conductivity 4 Wm -1 K -1 .
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Films were sputtered on thermally grown SiO 2 substrates using an AJA Orion-8 system with base pressure lower than 2×10 %& torr. Two series of samples C1-C3 and T1-T2 with film stack Si | SiO 2 | Ta (5 nm) | Cr (100 nm) | MgO(9 nm) | magnetic media (M) (7.5 nm) were prepared. direction. All samples were saturated at 7 T prior to performing the measurement at elevated temperature from 300 K to 700 K at zero field. The T c distribution of all samples were measured by pump probe setup based on the thermal remanence after pulse laser heating. The experimental set-up of σT c measurement is mentioned in the previous literature with several modifications. 12 Compared with the previous setup, the pulse width was reduced from ~12 ns to ~0.7 ns, which further eliminates the effect of dwell time at high temperature. The pump beam and probe beam were combined and focused by 10x objective lens, which further reduced the spot size. Each pulse energy was independently measured by pulse energy meter. The measured σT c of each sample was averaged from the fittings of five measurements at different locations. shown in previous literature. 14 Therefore, C is crucial to control the microstructure. In the M vs. T measurement, the change of remanent magnetization (M r ) was measured when temperature increased from 300 K to 700 K. As the temperature increases, part of the FePt grains becomes super-paramagnetic and thus M r decreases. At certain temperature (T c *), M r drops to zero as all grains have become super-paramagnetic. Fig. 4 (a) shows the comparison of the normalized M r vs. T behavior between FePt-C media and FePt-BaFe x O y -C media. Note that M r at different temperature has been normalized with respect to its room temperature M r for each sample. Therefore, the moment contribution from the grain boundary has also been counted in.
Red and black curves represent the M r vs. T behavior for FePt-C media with grain size of 7.8 nm (C1) and 6.8 nm (C3), whereas green and blue curves represent FePt-BaFe x O y -C with grain size of 7.4 nm (T1) and 6.8 nm (T2). In FePt-C media, the normalized M r vs. T curve of the sample with larger grain size (C1) shifts rightward toward higher temperature region compared with that of the sample with smaller grain size (C3), primarily due to finite size effect and surface effect. The exchange coupling between BaFe x O y and FePt is weak enough so that the FePt grains are magnetically independent under magnetic field (shown in perpendicular hysteresis loop in Fig. 2) but strong enough to alleviate the FePt surface spin incoherence at grain/grain boundary interface. 
